Permission to photocopy for internal or personal use, or the internal or personal use of specific clients, is granted by SAE had become a truly intemational commodity. The U.S., several European countries, and Japan have led the development of altemative fuels because they have become dependent on oil imports to satisfy their transportation vehicle fuel needs. Today, the U.S. highway transportation sector is essentially totally dependent on petroleum fuels, making transportation very vulnerable to oil shortages and sudden price increases. The U.S. now uses more petroleum fuels in light-duty vehicles than all of its domestic oil production. Growth in light-duty vehicle fuel consumption is projected to be 0.8% through the year 2015, and for heavy-duty vehicles the fuel consumption growth rate is projected to be 1.3%. At the same time, growth in net oil imports is projected to be 1.9%, which predicts an everwidening gap between petroleum consumption and domestic production.2 Other petroleum-using sectors of the U.S. such as industry and utilities have made provisions to switch to fuels other than oil, while the transportation sector has not. It is this dependence on petroleum fuels that is prodding the use of alternative fuels in transportation.
Through experimentation with alternative fuels, it soon became clear that alternative fuels had inherent environmental advantages as well. Each alternative fuel has some characteristic that gives it an environmental advantage over petroleum fuels. Most are less damaging to the environment if spilled, and, in general, the emissions from alternative fuels are less reactive. This results in reduced amounts of ozone being produced with the benefit of improved air quality. In the 1980s there was less concern about energy security in the U.S., but the environmental advantages of alternative fuels kept interest high. In the 1990s the pendulum has swung back to the energy security value of alternative fuels. U.S. dependence on foreign oil, particularly for transportation, has assumed a steady increase approaching levels in the past when oil shortages or price shocks have occurred. Another reason interest in alternative fuels has again centered on energy security is because emission control technology combined with cleaner petroleum fuels such as reformulated gasoline and "clean diesel" has resulted in emission levels low enough to significantly depreciate the emissions benefits of alternative fuels.
Introduction
The initial work on alternative fuels focused on which one was best from the viewpoint of technical feasibility, production capability, and cost. The alternative fuels included in this book are those which are considered the most likely candidates for use in internal-combustion engines and future energy conversion devices such as fuel cells. The alcohols (methanol and ethanol), natural gas (compressed and liquefied), LP gas, vegetable oils, and hydrogen are all covered in their entirety. Electricity is included only in terms of facility modifications for recharging and storing electric vehicles since the means for distributing electricity is not affected by its use in electric vehicles. Dimethyl ether (DME) is a promising alternative fuel for diesel engines made from natural gas, with physical properties similar to LP gas. Very little work has been done to define the production processes, typical composition data of DME from such plants, and storage and dispensing requirements for DME (though they are likely to be very similar to those for LP gas). At present, it is too early to provide guidance about how DME should be stored and dispensed.
